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The overall objective of this research is to undertake a systematic review of the effects of spending 
time outdoors in daylight on the physical health of older adults and family carers. The specific 
questions to be addressed are: 
1. Which aspects of physical health are affected by spending time outdoors in daylight for older 
adults and family carers? 
2. To what extent is spending time outdoors in daylight effective for improving aspects of 
physical health in older adults and family carers? 
Background 
The benefits of spending time outdoors for physical health are well documented.
1
 Historically, the 
benefits of being outdoors and exposing the body to daylight did not become a public health concern 
until the late 1800s, when daylight became a treatment for rickets and tuberculosis.
2
 It was not until 
the 1970s that the impact of daylight on the physical health of older people became an area of intense 
interest when vitamin D was discovered as the ‘sunshine vitamin’.
2 
 
Spending times outdoors provides people with direct or indirect exposure to daylight. Daylight is 
crucial for regulating the body’s circadian rhythms and sleep/wake cycle.
3
 Daylight also enables 
critical chemical reactions in the body, such as regulating melatonin levels and supporting vitamin D 
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 In older adults, dietary intake of vitamin D from foods is modest so the major source of 
vitamin D comes from the action of daylight on skin.
6
 Amongst other roles, research has 
demonstrated that adequate vitamin D status (>25nmol/L 25[OH] D) can be an effective method for 
reducing fractures in older people.
7,8
 The amount of daylight a person is exposed to directly relates to 
the rate of production of serotonin by the brain.
9
 This is significant in relation to psychological well-
being as serotonin is known to contribute to feelings of health and happiness.  
 
Spending time outdoors can provide an opportunity for physical activity and is essential to maintaining 
the independence of older people.
1
 Physical inactivity is a major underlying cause of morbidity and 
mortality, and the majority of older people in Australia do not meet the National Physical Activity 
Guidelines for Older Australians in order to maintain a good level of health.
10
 Older people who are 
physically inactive are at a higher risk of experiencing disabling medical conditions and chronic 
diseases than those who are adequately physically active.
11
 Older people who exercise outdoors 
have a significantly greater number of minutes of moderate to vigorous physical activity compared to 
those who only exercise indoors.
5
 The ability to get outdoors has been used as a measure of 




Sleep disorders have shown to increase exponentially with age.
12
 The daily sleep/wake cycle, or 
circadian rhythm, is partially maintained through light exposure and especially receptive to daylight.
13
 
It has been reported that older people may receive as little as one hour of daylight exposure each day 
and this figure is significantly reduced for older people living in residential aged care facilities.
14,15
 
Therefore, it has been hypothesised that age-related changes in sleep patterns may be linked to a 
reduction in daylight exposure and a disrupted natural circadian rhythm. Research has shown that 




Despite the knowledge surrounding how well-designed outdoor spaces can have a beneficial effect on 
health and well-being studies commonly report that outdoor environments are underused by older 
people. This occurs especially among older people living in residential accommodation.
17
 Even when 
improvements to the outdoor built environment are made such as improving ease of access and 
safety of the areas, they remain under-utilized by older people unless structured activities are 
implemented.
18
 Older people often experience restricted access to outdoor areas when they are frail 
and housebound. Additionally, older people who live in residential accommodation may be further 




In response to the lack of time spent outdoors and exposure to daylight in older people, the use of 
artificial light or bright light phototherapy has been widely adopted. The body of research surrounding 
bright light therapies on physical health and psychosocial well-being outcomes in older people is 
extensive; however it is largely inconclusive. A Cochrane Review determined there was a lack of 
suitable empirical evidence to discern the impact of phototherapy on sleep in older people.
20
 
Additionally, insufficient evidence was found to assess the value of light therapy for managing 
cognitive, sleep, functional, behavioral or psychiatric disturbances in older people with dementia due 
to a lack of studies with sound methodological quality.
21
 The use of artificial light has significant 
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practical limitations as they require the user to sit in front of a light box for one to two hours daily and 




It has been reported that manipulating the amount of natural or artificial light in indoor environments 
can improve physical health in older people.
23
 This has been an area of intensive research, especially 
in residential accommodation. A review of the impact of lighting design on health outcomes for older 
people revealed both bright and natural environmental lighting resulted in positive therapeutic 
outcomes for both residents and care staff; however, there are currently an insufficient number of 
studies to reach a conclusion about its effects.
23
 There was not convincing evidence linking the 
presence of sufficient interior lighting to health outcomes and studies have shown that people also 




A large body of literature found that providing care to an older person impacts the physical health of a 
family carer.
24
 A meta-analysis has associated caregiver burden with physical and psychological 
outcomes
24
 where it was determined that if a care receiver experienced poorer physical health and 
greater behavioral disturbances, the physical burden experienced by a carer was significantly 
greater.
24
 Therefore, it can be assumed that by improving the physical health of a care receiver, a 
carer would experience greater physical health. 
 
It has been argued that in Australia, with its temperate and sunny climate, utilizing artificial light 
therapies and controlling the indoor environment to maximize light exposure should not become 
customary, as maximizing the amount of time spent outdoors is likely to provide older people with 
additional therapeutic benefits.
25
 Research has also highlighted the importance of sensitively 
considering the time of day when access to daylight is promoted.
7
 In Australia, it is important to make 
use of commercial ultraviolet intensity meters to consciously measure UV exposure, as the risks 
associated with a lack of access to daylight must be balanced with the side effects of unsafe sun 
exposure. However, it should be noted that the World Health Organization estimated that excessive 
daylight exposure accounts for a loss of approximate 1.6 million disability-affected life years.
26
 This 
number is shadowed by the 3.3 billion disability-affected life years estimated to be caused by low 
daylight exposure.
26
 Hence overall, the effects of spending time outdoors on the physical health of 
older people and family carers need to be emphasized and more research is needed to develop safe 
strategies to harness this limitless and ‘untapped’ resource. 
 
A review of the effects of spending time outdoors in daylight on the physical health of older people 
and family carers has not been completed to date, despite its significant national and international 
relevancy. The purpose of this review is to present all the available evidence relating to the effects of 
spending time outdoors in daylight on the physical health of older adults and family carers.  
A preliminary search of the JBI Database of Systematic Reviews and Implementation Reports, the 
Cochrane Library, PubMed and CINAHL identified that there were no systematic reviews on this topic 
to date.  
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Older adults; daylight; health; carer 
Inclusion criteria 
Types of participants 
The review will consider studies that include all older adults aged 55 years or more, including those 
living in a community setting or a residential aged care facility. An age limit of 55 years or more has 
been selected for participants to ensure all appropriate literature relating to older people is captured. 
In addition, this review will consider adult family carers, who are defined as unpaid relatives or friends 
of an older person, who help that individual with their activities of daily living. No further exclusion 
criteria will be applied in order to capture all available evidence. 
 
Types of intervention(s) 
The intervention of interest is spending time outdoors in daylight. ‘Outdoors in daylight’ is a broad 
term that encompasses all outdoor environments where participants are exposed, directly or 
indirectly, to daylight in a natural setting while participating in any type of outdoor activity. For our 
review, the definition of outdoor activity is simply ‘being outdoors’ in order to capture all types of 
engagement with outdoor environments for any duration. Studies will be excluded if they utilize 
artificial ‘bright light’ sources or modify the indoor environment to improve light exposure. An absence 
of going outdoors or being indoors partaking in any type of activity with no exposure to daylight will be 
used as a comparator.  
 
Types of outcomes 
This review will consider studies that include objective and/or subjective measures of the following 
outcomes: 
Older adults and family carers: 
o bio-makers: 
- melatonin levels 
- serotonin levels 
- vitamin D levels 
o functional ability 
o physical activity levels 
o sleep patterns. 
 
Due to the large variety of tools that can be utilized to measure these outcomes, this review will 
consider all tools that have been validated and assessed for reliability. 
Inclusion criteria for the melatonin, serotonin and vitamin D biomarkers are as below: 
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 Melatonin: plasma, urine or saliva metabolites of melatonin. 
o As melatonin is not a clinical biomarker and is highly variable, ‘normal’ ranges are not 
relevant. Therefore, the quantification of any melatonin metabolite over time (i.e. 24 
hours) will be accepted in order to establish the variability of melatonin secretion 
throughout a circadian rhythm.    
 Serotonin: plasma concentration of 5-hydroxytryptamine. 
o 101-283ng/mL indicates a normal range. The comparator for this review is 
<101ng/mL and >283ng/ml. 
 Vitamin D: plasma concentration of 25(OH)D. 





Types of studies 
As it is anticipated that a lack of high quality research is published in this area all study designs will be 
considered. More specifically the review will consider experimental and epidemiological study designs 
including randomized controlled trials, non-randomized controlled trials, quasi-experimental, before 
and after studies, prospective and retrospective cohort studies, case control studies and analytical 
cross sectional studies for inclusion. The review will also consider descriptive epidemiological study 
designs including case series, individual case reports and descriptive cross sectional studies for 
inclusion. Studies published only in the English language will be included in this review due to the lack 
of translational resources. 
Search strategy 
The search aims to find published and unpublished studies from all countries through electronic 
databases, reference lists, key reports and the World Wide Web. A three-step search strategy will be 
utilised in this review. Initial search terms have been developed using MeSH terms (MH) in four broad 
search categories: 
• population: (MH) aged, elderly, older adult, older person, geriatric. 
• phenomena of interest: (MH) sunlight, daylight, sunshine, sun, natural light, outdoor, (MH) light, 
(MH) exercise, (MH) leisure activities, (MH) walking, (MH) environment, (MH) recreation. 
• family carer health: (MH) caregivers, carer and (MH) satisfaction, and carer and (MH) stress. 
• physical health: (MH) melatonin, (MH) serotonin, (MH) vitamin D, (MH) activities of daily living, (MH) 
mobility limitation, (MH) physical activity, (MH) sleep.  
 
Studies will be restricted to those published from 1979 to 2013. The cut-off of 1979 was selected 
because that was when one of the first studies focusing on the effects of spending time outdoors in 
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The initial phase will consist of searches of CINAHL and MEDLINE using the initial search terms 
(listed above). Terms within each category will be used in combination using the Boolean term ‘OR’. 
Then, a search will combine each category using the Boolean term ‘AND’.  
 
A second more extensive search will be undertaken using appropriate headings and keywords for the 
following databases: 
 
• CINAHL Plus (includes Nursing and Allied Health Collection) 
• PubMed (includes Medline with full text) 
• National Health and Medical Research Council (NHMRC) guidelines 
• Proquest (includes Dissertation and Thesis Abstracts) 
• Scopus (includes Science Direct)  
• Wiley Online Library (includes Cochrane Library). 
 
The following web sites will also be searched: 
 MedNar (includes Google Scholar) 
 An internet search using the Google search engine (http://google.com). 
The third stage will involve hand searching reference lists of articles retrieved.  
Assessment of methodological quality 
Papers selected for retrieval will be individually assessed by two independent reviewers for 
methodological validity prior to inclusion in the review using a standardised critical appraisal 
instrument. The Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review 
Instrument (JBI-MAStARI) (Appendix I) will be used. Any disagreements that arise between the 
reviewers will be resolved through discussion, or with a third reviewer. 
Data collection 
Quantitative data will be extracted from papers included in the review using the standardised data 
extraction tool from JBI-MAStARI (Appendix II). The data extracted from all papers will include specific 
details about the interventions, populations, setting, study methods, limitations of the study, outcomes 
of significance to the review question and specific objectives, and author conclusions. The data will be 
individually extracted by two reviewers. Any disagreements that arise between the reviewers will be 
resolved through discussion, or with a third reviewer. All results will be subject to double data entry to 
minimise human errors. Attempts will be made to contact authors for any missing data from studies. 
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Data synthesis 
Quantitative papers will, where possible be pooled in statistical meta-analysis using JBI-MAStARI. 
Effect sizes expressed as odds ratio (for categorical data) and weighted mean differences (for 
continuous data) and their 95% confidence intervals will be calculated for analysis. Heterogeneity will 
be assessed statistically using the standard Chi-square. In addition, sup-group analysis may be 
performed based on the study population, for example, stratifying according to age. Subgroup 
analyses will be performed as required based on the different quantitative study designs included in 
this review. 
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